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(54) Title: PROCESS FOR PRODUCING TRIPEPTIDES 
(54)^^(7)*»: h'J*^ Kfl>Siag*£ 

(57) Abstract: A process for efficiently, easily and stably producing tripeptides Val Pro Pro and lie Pro Pro, which are useful as hy- 
potensive drugs, anti-stress drugs, etc., by an enzymatic method. This process involves the step of cleaving a milk casein-containing 
material with a proteinase to form an intermediate peptide selected from the group consisting of a peptide containing the sequence 
Val Pro Pro but having no Pro other than this sequence, a peptide containing the sequence lie Pro Pro but having no Pro other than 
this sequence and a mixture of these peptides and then cleaving the intermediate peptide with a peptidase to thereby give at least one 
of the tripeptides Val Pro Pro and lie Pro Pro. 
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g jWEftTSk ft* h Isxm&k LTtfflft h V K Val Pro Pro, lie Pro 

~ Pro?:, &mm-±*). HX^&<, Mfc:, J.o5fifftttfc«3ft"r**»TfcoT, 

< fyffi u ga^ij val Pro Pro £o: OWft&Wt Pro 



00 



£J ftV^^K, IS^JIle Pro Pro £r£^ lo: <Dti2&\$kft\Z. Pro £r&*ftV^ 



00 



Bffl2^^^^K^^^y-i?^J:9^L, M^^KVal Pro Pro& 
He Pro Pro tf>'>&< 4: 1 «&£tf***I«*r£tf. 
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*%m&, h V ^-ff- K Val Pro Pro He Pro Pro &3&*BjfcJBg 

ir#*fl<b*lTV>5 0 -tOip^^K^JiUT, h V K Val Pro Pro 

Xtflle Pro ProtfW&tiS. ^f,© MJ^7*f Kit SLiM&SBmfcJ&m 

JkJ3ES#(-^i-5l^ilJEWJ^l^ 5 fc5wi:^^tLTV^5(J. DairySci. 1995, 
78: 777-783; J. Dairy Sci. 1995, 78: 1253-1257; Am. J. Clin. Nutr. 1996, 64: 767-771) 0 
h V K Val Pro Pro JkXf lie Pro Pro tt % ft* h W^tlUISr^S 

r. ^m&HfrX^* 11-100328 

h y K Val Pro Pro %.Tfi/X\Z He Pro Pro ©JKfcSrifefcH bTf*. 9L 

miHHSfeK: J: 3 5 11-98978 ^»). Ld> 

#<©?L»^dfefifci-*fc*t!:, #S©iSp B o^«^iixi-s^(c^^ 

Pro ProXt^/Xtille Pro Pro *±mirZ\Zbti Q % B*£8rfc:£5*>v^© 
SJBrfcfcV^Ttt. Xaa Pro fcS^fiPro Xaa(Xaa fciftlcOT ^ /^^1")©J; 9 
\z Pro Sr*tf T ^ J to<B8M<»W$LTi. tflc <£ ZfrMRfommtoX 

fi<*oTL45. ££oT, M/^^KVal Pro Pro &tf/XW: lie Pro Pro 
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Sftififcfc^TW:, E^iJPro Xaa 0g)BrtfB8-?fc 9 , ?L&3ggf& 
<fc9 t>i&^&fi±£i*:5wi;aST-#TW<£l\ 09;ttf. 11-100328 
K&V^T, h y ^7°?- K Val Pro Pro &r;/Xli He Pro Pro 2: LT, 

•9 h y K Val Pro Pro RTfi/X\Z He Pro Pro ^(D^m^-^ Ki^tl 

i-Zjjmk LT\ y -eV ^ <fc 9 ACE Plgi£tt&£T3 h y ^7°^ K Leu Pro Pro 
^#5^&(#fF 2873327 -!§-) , 0 -f > J: «? ^7^ K Tyr Pro Phe Pro Gly Pro 
lie Xaa Asn 6-128287 4H*$ft)$sfci§36$ftT^3. L*>U 

#3gej§0 S jfiU±|S|Tm in* b LT^JSft h y ^7°^ K Val 

Pro Pro&tf/XttHe Pro Pro £ % i^lR^T% »l:lotIl:f 

IC i 9 i2JBr LT h y ^7°^ K Val Pro Pro £tf He Pro Pro a>&i£ <Hlil: 

U E^llVal Pro Pro J.oCO|B?iJ^lc Pro ^^^V^7°f- h\ IB 

flllle Pro Profc-^ lo: £>E?!l£tfM;: Pro Srg-SfcV"*^- K&tfrftk 

^KSr^^y— fefKJ: flijOBfU hy^^ KVal Pro Pro&tflle Pro Pro 

T^- lZRfr<'7?4r~ O^O^tLT h y ^7^ KVal Pro Pro&tf/X 
14 He Pro Pro £#5 0 
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fL#i? -f V(DohT^ /BfcE^I Val Pro Pro He Pro Pro Srgrtf <0\Z, ft 
lc/9 tf-tfW >RX*K*m >X-hZ<DX\ HtlfEfLtflM ^«r^tf*mtt-*ie>* 

— ^^'fefL^-^-r >"t>(c^. 0;fr1?>f :/&2 5-3 Oli%, ic^if-T^ttl 
0-1 5m*%-£*ft"t*5!K ^*^^©l$5j5 s #<^*tur^5. lot, 

s n ^ ^ t? -e fe 5 o 

mm^^fm^^^t^ E^JVal Pro Pro«r£*. JLor©i350^ 
fcPro fc^ftV^T^ 1 h\ SE^U He Pro Pro JLorLOEWfl-K Pro 

5 e BP*>, iB^U Val Pro Pro *^tf*S-t^^t- Pro Sr^**V^^ KXU 5 / 
X&E^'J He Pro Pro Srgtr dS-tftWUl Pro Sr^*ftv^<^ K"C*>5. Aft 
ftfctt, 0 ^OE^JK^jHS^T- K Gin Asn lie Pro Pro Leu Thr Gin 

Thr^L< ttlO^f Ka»e>T5 /^fc£lM*#^#*S'*«l©T 5 

1 ffl^oUfcV^fc He Pro Pro CISfT^^f 0 <Hlo (TEE 

?U#-5§- l-15),Xli^« ^©EWt^*nS K Val Val Val Pro Pro 

Phe Leu Gln%L<KZO^7?VfrbT$SttihZ^ft*frtf**s3m<0T 

K/Wt&l fi<5oJ*V*fc Val Pro Pro ClStW^f KG> ? < £ t> 1 

o(TISE?'J##l 6-2 7)^*s^rfe>tts. 

Gin Asn lie Pro Pro Leu Thr Gin Thr(E?»J*^l) 

Asn lie Pro Pro Leu Thr Gin Thr (IB?lJ## 2 ) 
lie Pro Pro Leu Thr Gin Thr(E?lJ##3) 
Gin Asn He Pro Pro Leu Thr Gin (Efll** 4 ) 

Asn lie Pro Pro Leu Thr Gin (E?!l#-§- 5 ) 
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He Pro Pro Leu Thr Gin (@£?iJ#-5§- 6 ) 
Gin Asn lie Pro Pro Leu Thr(iB?iJ#-^7) 
Asn lie Pro Pro Leu Thr (IE?iJ#f- 8 ) 
lie Pro Pro Leu Thr 9 ) 
Gin Asn He Pro Pro Leu (E?U** 1 0) 
Asn lie Pro Pro Leu (iS?'J#-5§- 1 l) 
He Pro Pro Leu(iE^J#-^l 2) 
Gin Asn He Pro Pro(gH?'J#"^ 1 3) 
Asn He Pro Pro(IB?iJ## 1 4) 
He Pro Pro(|B?!l#-5r 1 5) 
Val Val Val Pro Pro Phe Leu Gln(ffi?lj##l 6) 
Val Val Pro Pro Phe Leu Gin (IE?'J#-f 1 7) 
Val Pro Pro Phe Leu Gin (IS?IJ#-|- 1 8) 
Val Val Val Pro Pro Phe Leu (|B?IJ#-^ 1 9) 
Val Val Pro Pro Phe Leu 2 0 ) 

Val Pro Pro Phe Leu (I2?>J#-5§- 2 1) 
Val Val Val Pro Pro Phe (|B?iJ#-§- 2 2) 
Val Val Pro Pro Phe(iE?"J##2 3) 
Val Pro Pro Phe (iE^J^ 2 4 ) 
Val Val Val Pro Pro (@S?iJ#-S|- 2 5) 
Val Val Pro Pro(gB?iJ#-5§- 2 6) 
Val Pro Pro(iH?iJ#-^2 7) 
MIST 8 n tM ^- MbLX^^m-f^^^s^^^r-' £ A (^gJIS (#0 

^n^^^-^^^^^tfcME^^^^K^^U hy^^KVal 
Pro Pro Stf/Xte He Pro Pro *m$L~?Z> ^ t o#IO^f^-^l: 
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f^-ifffcot, E^iJVal Pro Pro Xaa He Pro Pro Xaa (C&ttS 

Pro £ Xaa t ©W©8*fc9»H-5 t>©Sr*tf r £ * LV>. * 0 Afttt 

{'It. |L*^W^tC^*tl5E?ijne Pro Pro Leu Stf/Xte Val Pro Pro Phe 
<D Pro Leu Xtf/Xtt Pro Phe <D&&Z®MX'% 5 L < . w 

(Streptomyces griseus) **T $ / I <*>^tfc«>* 

. ypft !i7^* (Aerononas proteolytica) * 5 / st??- 

5 0 #J;U*\ £L&®7^ h/^yu* -^/^r^^ * (Lactobacillus helveticus) 
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ft & & /s v ^ n s o 

§±J»&fiSMKi*tfiiK£: UTIhJJIXL, DEAE-sepharose(7r^*>'7" 
lie Pro Pro&UvOmVal Pro Pro $:i(JK*KT#3 r. £ Hid 

.ah- sr. i it'iSo 

»rU 0f3<£> h U^f-K3B s #bil*ltf#^UU6*^* v> « #J*-^ BulEfLtfif 
mt^-?^?— & * * Wfr^^ KOBf HOWWf «rff 5 *tfe ( a ) „ 

-w&m&ft. i/ioo-i/ioooo#ff*u\ *^tuiaynx-r 
awr, P H5~9> ja^2o-4or, #*L<fcfr£<0i**<&sipH&tf£3 

*nBfc"W Kelts «BBE©»**w#«ikf^«:fT #-C* 5 0 
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S1t*>»*»\ 0 0 0-2 00 0 OlirtE/^t 

*3V 3-10 £WaM>5Hi1-* r i: fc J: 9'ttK«jS:»*-t-S r. t \z X 9 ft*. 

«K Sep-Pak#-by *-Xt!J0 5. £*l 

/HSf©«tt#«;*«>»llt«:fflv>-C»tti-* :iKi9> fW^^ K«r*«^ 

iIO»lT9^lt MpH4. 0-7. 0.£f£L<f*4. 5-6. 5, 
fi|2 5-5 0t, $f^L<«3 0-4 5<Ctf>£#a^f fcftS. 

H4. 5-7. 0, fiS2 5-5 0W*U^, 

®»T^ofct(DS^^I^If, h V**?* KVal Pro Pro Wile Pro Pro 

Xtt V V ^7°^ K Val Pro Pro lie Pro Pro *mfflft%lTZ> ~b\Z.£V Ip p p 
b+Z r. i 5o £fc h y K Val Pro Pro Xtf He Pro Pro ^ 
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■ * h !J ^7°^- K Val Pro Pro RTf He Pro Pro SrfiHfcflyiifcfc £ *) % flEVMR*"? 
WW 

*HftflH 1-1-1-21 (*m(fc^?- EMz h 'J ^2l± K He Pro Pro Rt* 

vai Pro ?ro**&*z^zf*#-^mm<n m&teT*mmmti;&ft<DtfiW 

lie Pro Pro 2£.t£Val Pro Pro Sr£3^ -t©flt©lfWfi[^ Pro ©fc^JE 1 f-^i - 
^/^Ffctt^SfcLfco w*lf>©^^fKtt, ^"CiM^f-K^fifc« 

ppsm- 8 (&&§afm) t-i 9 ^ Lfc 0 

J&tt&W^fco *1\ £^7^K&, ^»^Jl-l~l-4, 1-1 0-1 - 
12, l-16Wl-2 1l^tttl00mM!JySlWpH5. 3tC % 
te©H*WT?li5 0mMhy^it*pH8. Of^ 1 0 /* g/m 1 i:*** 5» 

^77^- (HPLC) fcT^tfr UWH11.0 #fcfcffl $ *1S h y K Val 

ProPro{c*3fei-5tr-^Xtn 3. 7#fc*iti h y K lie Pro Pro 

«Sf*PPS0-i o (*H»fWf)fc-CT§ y»E^W«r^v\ 

K©T 5 J Wt&W He Pro Pro XIZ Val Pro Pro "Cfc* r. £ SrfltSR Ufc c 

HPLC #tff£#*r£tTU:3H". 
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fty? : L6200^7" V i^xyh#y^ L6000 /-je>7'(a±. BfflR^M) 
^ttj^ : L4000 UVtftffl«(BSdRf^m») 

^7A:?>f^ P#^^^7aiT— , 5 /iCl 8 ($3. 9x150mm) — * — XtfcjR) 
$gtH«£ : A ft I 0 . 1 h y 7/U:*-nflFl*<TFA)*»jK 

B^;0. ia*%TFA^^Tir h y A- 
$§tBIM4 : B $ 0% (A m 100%) d>f> B fi£ 40% (A fl£ 60%) OiEilftft&^iBJSaj (40 

: 1 m 1 /# 



mi 



& ; 
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™ i- 


ippjyiVFP 

c' — y3EpXs 
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Ann T 1 #-» Dma D*V\ 1 Oft 
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1 Z 
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I P 


v 

X 


IPP 


1 0 


Aon T1 O T^TVl PtYl 1 £91 

nsn lie rru nu ix?u 
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Asn lie Pro Pro Leu 


LM 
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Asn lie Pro Pro Leu 
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Asn lie Pro Pro Leu 
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lie Pro Pro Leu Thr Gin Thr 
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Gin Asn lie Pro Pro Leu Thr Gin Thr 
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IPP 
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Val ProProPhe 
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Val Pro Pro Phe 
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Val ProProPhe 
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Val Pro Pro Fhe 




G 




1-16 


Val Pro Pro Phe Lai Gin 
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Val Val Pro Pro 
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A : 7$y^^-f(^ttS) 

lc: n>f '/y7$/^W- 1M h^-M^fflMMSftSfcr 

I : T $ 7 ^^f-y-if l(isif -vtfcSSc) 

< #/u**# is**??-?—' t? > 

Y : ^;u#^r^y^y--if Y<S^Ttfc») 

A : v^T^y-i? A(v/^-7tti) 

G : G(^^-rtt»|) 

JfUII, V^JxOT^V^^-y— tf*>> 7;/»7$/^, Progs 
SOT ^ 7 g£ 1 ££©^fl&<0E^J* TMjOBrlSfc* L 5 5 r <k #18* ^tifco * fcs 
*A>'#*t*s<<'?f'?—'Zh fC*^#*Wf^-l?Y«rpH5. 3 "CAMS £ 
*;fc$Mh Pro Pro Leu © Pro Leu <£>#£-g-&tf Pro Pro Phe £> Pro Phe <£>«£-g-£, 

«fc V) ^v^T 0 ^ Gin Asn lie Pro Pro Leu Thr Gin Thr RTf Val Val Val 

Pro Pro Phe Leu Gin &JBlvC, T 5 /^f^-i? £ ^/M^v^T^^-- t? 
YiT»**aaSrfTofc»#(|l««l-l lXtfl-2 Dfc, hy^7°^K 
lie Pro Pro XI* Val Pro Pro tf>£j&;&s?tlg$;ftfc 0 -t^t>h, EJU He Pro Pro 
XI* Val Pro Pro fcrtaBE^Ifc-a-^ **i#*fcfi-Pro «r^*ftv^-tf>f ^E?iJ 

■k^^f- bizr s / -sy^-i? i **#*is'<mr—i? t lt^ 

ffi r. t IC^ 0 , K lie Pro Pro Stf/Xf* Val Pro Pro 

^7if-r ViH?iJO^^-e He Pro Pro&tfVal Pro Pro (D^ffi\ Srls tf 2 87^7 
Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro Pro Phe Leu 
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Gin Pro Glu Val Met GlyVal Ser Lys (Efl|#-^2 8) 

zo&f&^i-wzitimcD&mzfu^'C-)— vmmzftmzit, labile p™ 

Pro Xti Val Pro Pro V<DT ? J KE^Jfc^, % <Dl&<DMGL\Z Pro & 

KJSttilB'frrt^^-Kl 0/z g/m 1 (1 OOmM!) yiW,pH6. l) 
lw#a»S?*0. 1 a g/m 1 £&5«fc plCgsflPU 3 7t:, 5l$raE££ii\ 

PPSQ-1 OCt^tfco 

^/^v(->^tt)*fflv^»^^, BB^IJ Val Pro ProSr^tf^ 
f - K£ Lt Val Pro Pro Phe Leu tf, £fcia?"J He Pro Pro t^^f- VtL 
TAsn lie Pro Pro Leu Thr&lMle Pro Pro Leu Thr ~¥fcJtM t PiZ±&£tlX 

^o^, 75 y-iy^y— *?A(->*VtfcM)fcO. l^g/mli:^5j;?l:i 
JPU 3 7n-T3«PM»S**fc. SJE&^TmJC, lNM»LtpH5. 

*A,sJf*->^^— tfYSrO. 1 m g/ml * fc* J: 3 Iwlf&Sq&v 
3 7ti:tl 0#IHJK£$i3:fc. #e>JxfeRJC5««rll««!Il fcRI«©*frC"CiS! 
tli«3S*{** a?F^77^- (HPLC) ICT^-flr bfc 0 h !> K Val 

Pro Profile Pro Pro fcStaftS^^Ktr-^iPfcmSftfc©-^ tefflf 

-*&#iru r 5 y mmnzs m-<y^ k#w« ppsq- i o \zxm\ hv<< 

•ff- K He Pro Pro Val Pro Pro "CfcS: £ $r^^Lfc 0 
SSfeffiU [^BLfe^2!f: Kfrfr h '-J E ^e Pro Pro BtEVal Pro Pro 

^LJ&My? h/^/W;*. • ^/l^x # * (Lactobacillus helveticus) ll^a 
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(Lactobacillus helveticus) CM4#(I*S«R&*I^X«S«W^3f(B* 
B3c$»o < ffUJSC ITS 1 # 3 ■§■) «Ftfc##: FERM BP-6060, *ft 0 1997. 8. 
15)(£TF\ CM4fti^9)?riSLT, 3 7U 2 4^WSf*Lfc. :'©CM4 

0 0mli:5lI%glU pH£6. 5l:i«fLWP)3 7t)-CpH^^y h 

fcri&lfi&U 5 0 0 0 gt'l 0^ra©S^«S:ffV^ft:«:lHllRLyt„ 5 0 
mMU^f^ 150mMNaCl,pH6. 8 "C 2 085^, 20ml© 

IS520 3)(c-r0^^^uyt o isooog-ei o#ra©jfrfr#ji& ! f^tt 

JRSr»t±»S:ft*fiW«Ei:UTiaJRbfco t«lii»5mli:f»±EH)^i« 
fcT¥flfrfb bfc DEAE-sepharose 7 S'TtfcJR) 1 m 1 Icii U 5ml©f 
y^«»«^r*9A«r?5fe^^ f!&50mM, lOOmM, 150mM. 20 
0 mM, 3 0 0 mMRXf- 5 0 0 mM©N a C 1 £r£t? 3ml©by *««a£K:"C 
^•^BL, *2»c^1-6o<©li#(W#l-'6)&#fco 

«t»|B^^ K Val Pro Pro Phe Leu Lfc, lOOmM!) yjtSi 

t( P H6. l ) I: r K4: l 0 /t g /m 1 i 45 J: 5 Ufc. - 

<D®mt, ±t?.mfti~~6<D^irhfr$: s ®mtt9 1 a:*** 3»&u 3 7<c 

-CHPLC) (CT^tffU h y K Val Pro Pro <D±f&%m$&L1t a h V • r ^"f^~ 

K Val Pro Pro Jrte, HPLC »ttil$M 1 1 . 0 #fcfcffl £ft 5 h !> K 
Val-Pro-Pro 5 K tf-* ©US (mm) (m 1 ) SrfUCT 
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Val-Pro-Pro fc^^S^^"^^*'*"*'*^ KOtf-* #IB«>feft 
ito rft5>OB^CI4» K Val Pro Pro Phe Leu h y K Val Pro 

Pro^^1-5S^(-H#-t-5^^KS-<^^---lf/6 s ^*HT*5!3> U 

##rU h y K He Pro Pro Xtt Val Pro Pro £>£dc&?&SSUfco 

^ % ^^KVal Pro Pro Phe LeuJUFVal Pro Pro Phe Leu Glnd*P> h 
^ K Val Pro Pro $ tl 5 w i: WOl £ ftfco * fc , K He Pro Pro Leu 

Thr Gin Thr RU He Pro Pro Leu Thr frb VI) K He Pro Pro £>£j&# 



^3 







Val Pro Pro Phe Leu Gin Pro Glu 
(ia^J#^29) 




Val Pro Pro Phe Leu Gin 


Val Pro Pro 


Val Pro Pro Phe Leu 


Val Pro Pro 


He Pro Pro Leu Thr Gin Thr 


He Pro Pro 


He Pro Pro Leu Thr 


He Pro Pro 



5 (zf p ± J -)-— g £ ;£ a * a &<2±£ =i VMM t QM&k 

ii-tf-lz.£.?> h U K He Pro Pro %I5 Val Pro Pro <ft£fifc) 
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m®m2X'tiimLtzT* ;mi 8m^hm^^y^h f i o M g /m 1 a 

OOmMyyMI, pH6. 1){Z % n4\^^&&MJLm<D-fiM-7u7-4-t 

-nmm&zti^etio. i/ig/mi i^^i sksssdu 3 7*t-?5i$raKjc£ 

K He Pro Pro Xtt Val Pro Pro Lfc. «S-SJCS» I f© h 1> ^7° 



*4 







Ile-PnrPro, 
Val-PnrPro 


Trypsin (Type I) n 


bovine panreas 


M 


Type XXIII u 


Aspergillus oryzae 




Pepsin 1 } 


Porcine Stomach Mucosa 


m 


Subtilisin Carlsberg n 


Bacillus licheniformis 


M 


Subtilisin BPN* n 


Bacillus amyloliquefaciens 




V8 Protease 1} 


Staphylococcus aureus 


m 


Papain 1 } 


Papaya Latex 




Protease A 2) 


Aspergillus oryzae 


& 


Protease M 2) 


Aspergillus oryzae 




Protease N 2) 


Bacillus subtilis 


m 


Protease P 2) 


Aspergillus me Ileus 


# 


Protease S 2) 


Bacillus sp. 


4ff£ 


l"(» 2) 


Bacillus subtilis 


4fff 




Aspergillus oryzae 


>«\ 


*V^?-H 10NL 3) ! 


Bacillus subtilis 




90N 3) 


Bacillus subtilis 





1) f^Vtfcft 

2) ^«F»m (*) ft 

3) («c) ft 

(Aspergillus oryzae ®$U 3c£Fft8S(ttc)ftK 7"o xT-ifM (Aspergillus 
oryzae ftH (ttc) ft) % /nrT-fP (Aspergillus melleus jgJUu % 

£ (Ct t) % h y K He Pro Pro RXf Val Pro Pro 0£fi!c t fc 0 * 
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<Dm<07*7-'(1-—e*%^m&n, hV**-?* Kile Pro Pro Val Pro Pro 

IMi 

y^f>© h y ^7°^ KVal Pro ProRtFUe Pro Pro 0>£fifc- l) 

H6. 5)10mlMU WV('>^lf)0. 2mg£»U 3 7^ 
-Cl 2#WRJ&3tffc. S^»T*S:l 0 O'Ct'SMMt, A*UBMI*r 
^S$-arfc 6 Sep-pakCl 8#- h J? y^*- ^— Xtfc)tSJt&HT*l Oml 
^rilLfc^tC, 3 0 *i%7t h y /u 5 m l -CKt^^f Klr»ffl Ut. & 
fo^f- KH^feT-t h= h y A'&fiSSfciWL 1 m 1 <D5 6mMM>^tt» 
( P H8. 0)fc**U T5;^f-^-"«I^»WW»» #*#*v"< 
y-f Y(XiII«)© ^HfjiO. lug/ml ©*£"Cfln*.3 7"C 
•CI 2^raK^$^^o S^T^^^^tlS h y^T^KVal Pro Pro 
lie Pro Pro SfcfcK^Ttf) HPLC 5#&fc:"C$Hff Lfc 

(HPLC Kl<fc 5 Val Pro Pro RXf lie Pro Pro CD^4&) 

1hy://W&HPLC<^8t&(0. 3M NaCK 0. 0 5M%TFA**ifc) 
fc-C«&#* U^fi^T^ 9 K t LTJBV vf h y K He Pro 

Pro Rtf Val Pro Pro ^*BSi"S fcT— <*>i«£ «rJH3S"t*S r b "CJ^SMrLfc. 
£4##f<z>fc#tf> HPLC ##f&#££tTK:*H% 
-tfcffltlfl^Bfi L4 0 0 0 UV-f ^f^- (2 1 5 nm) 
L6 2 0 04 "s^ y v'x.y h/tf 
L5 0 3 0*7At- ?X(3 5t) 
: ft£ : 0. 5ml/^ 
*gg£$:0. 3MNaCl, 0 . 0 5 Jtft% T F AtKSSS 

: Asahipak GS3 2 0 ($ 3. 9x6 0 Omm) (HgfrmKfldJR) 
^©3fe*. R*S#T«*ttt, W^50mg*fcD50n©M^f 
KVal Pro Pro b 5 0 /t g (O h V K He Pro Pro b&^ttlX^Z Zb& 

^Jofc 0 X-ZJ Val Pro Pro b He Pro Pro OgEW£t- 0 #-£>f 1 

o-3o#£ U **l b tf>IB?iJd> "b 1 0 0 %<D$hmx- h V K He Pro Pro X 
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tfVal Pro VTo&£M£fl1t.k1rZb*:<OW3M&ttt>'V>(*l gfcf:^4mg 

@«u^(«nt/ami)* i o o (%) 

Val Pro Pro=0. 05m g / (4m g x50m g /1000m g ) xlOO (%) =25% 
lie Pro Pro=0. 05m g/(4mg x50m g /1000m g ) xlOO (%) =25% 

(^3^4 -yti*b<0 h V -<y^- K Val Pro Pro RTf He Pro Pro <D&&- 2) 

tfiM^dr:/?* h S, *Rfc*£(8c)») 5 Omg £5 OmM!/ ^8£^«(p 
H6. 5)10mU:^U 2mg»U 3 7<C 

£ -frfco Sep-pak 018*-^;^^^- *tt) JwR^^T* 10ml 
£i§ LfcfcKi. 3 O 5g*%Tir h - h V A> 5 m 1 K«r*ffl tfc„ $ 

* . ^^^^^^ttttJ»»»*]ii^(iS^4)Srlxn laSlPU 3 7X^1 21$ 
MSJC***:. £j£*T*'r , fc:tt, #-*>f > 5 O m g hit 9 h !> K Val Pro 

Pro5 Om g(EUfc*2 5%)£.tf MJ^^KIle Pro Prol 9 5 n g (IsIMX^ 9 

7. 5%)a*&**i'CVfco 

(#-t^f KVal Pro Pro ST/ He Pro Pro <D±&- 3) 

*^^(f-^7^hS x *8Wtf£ <**)«> 50mgl:50mMy ^Sfc««ifc<P 
H6. 5) 1 OmlMU Wy(^v^)0. 2mg«U 3 7X: 

(H^4)*lmiaSJPU 3 7tT?l 2l$MRJ&$*fco EJ&fcTfcffctt, * 
^y5 0mg*fcD by^^KVal Pro 'Pro 5 O a g WI2 5%)WF 
y K Ile Pro Pro 5 0 » g (|hIJ&*2 5%)^*tfCV^. 

(#i?>f l^b© MJ ^^f - K Val Pro Pro RTF lie Pro Pro <D&&- 4 ) 
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U^^ifr^Jt h S % Xmt^iWW 1 5 0mg!:5 0mM!J VMWffiWL 
(pH6. 5)30mnc^Lfcm, 10ml^oK#ttfc e rftfcK, ^rtt^ 

mm 6 ) (v>-r fii>m&%,xmnm(W)m) <& wr o.2 mg ®iou37t 

-Cl 2^Rit^-&^ 0 £J»Ti££l 0 0"C-C3^rMI^ m&Lg£ilf£ 
£ -£f£o 4 -e#fc 7 * h • ^/W<T >f # * tii*f $£§111 !i# 

(jB#4)«rlml«fcD(JU 3 7M1 2^WSJtS**fc» KJfcttTiK*^ 
^y50mgfcfc!)©fy ^T*?- K Val Pro Pro RXfi He Pro Pro (D^m^tt. 

mmm 4 -ettzMti 40 M g m^m 2 0 %) s.t? 4 5 ^ g (eur* 22.5 %) 

»J5t?li3 7/ig(0llZ$18. 5%)Rt;50/g(@W25%) 
-CfctK H»J6-C«4 2 ju g (|sIlRSjS2 1%)XTM 5 ^ g(|e!»2 2. 5%) 
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1) H# if << ^ £^tf*m&, y o r-< if Xt^<y ?^-if «t 0 $)Rfr LT h 

]i ^7*5" K Val Pro Pro RXfi He Pro Pro < t h 1 h J) K 

££| Val Pro Pro lo: ©E?!USl0»fc Pro $r£££V^;^ Y\ MM He 

Pro Pro lor <Z>iE?iJ£W:: Pro £-££&V^:/f- KSt/me»^m^ 

^y^y— ^{-i 9 WrU h V K Val Pro Pro SlXI He Pro Pro <D'pt$ 



^fus^^-ifa*. #/v#*^7W-if % *y =* 

< thlUVh^>X, EH Val Pro Pro Xaa&tflle Pro Pro Xaa(Xaa teffitO 

6)^fE^^^— if^, h^^^ -^/w^W ^(Lactobacillus 

helveticus)^^*^^^^— if £^3>!t3fctf>l£H 1 IB^Iiai^&o 

HS^^Sff ^f6#^ FERM BP-6060)-Cfe5ft*^>®ffl6|Big^SS3t^jfe 6 
8) tWWLtf-t?^ <Q SHUr LTSflfS* ^ft 
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SEQUENCELISTING 

<110>Calpis Co.,Ltd. 

<i2o> h y v<Dum%m 

<130>4616 

<150>JP11-321084 

<151>1999-11-11 

<160>29 

<210>1 

<211>9 

<212>PRT 

<213>Artificial Sequence 
<400>1 

Gin Asn lie Pro Pro Leu Thr Gin Thr 

1 5 

<210>2 

<211>8 

<212>PRT 

<213>Artificial Sequence 
<400>2 

Asn He Pro Pro Leu Thr Gin Thr 

1 5 

<210>3 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>3 

He Pro Pro Leu Thr Gin Thr 
1 5 
<210>4 
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<211>8 
<212>PRT 

<213>Artificial Sequence 
<400>4 

Gin Asn He Pro Pro Leu Thr Gin 

1 5 

<210>5 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>5 

Asn He Pro Pro Leu Thr Gin 

1 5 

<210>6 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>6 

He Pro Pro Leu Thr Gin 

1 5 

<210>7 

<211>7 

<212>PRT 

<213>Artificial Sequence 
<400>7 

Gin Asn He Pro Pro Leu Thr 
1 5 
<210>8 
<211>6 
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<212>PRT 

<213> Artificial Sequence 
<400>8 

Asn He Pro Pro Leu Thr 

1 5 

<210>9 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>9 

He Pro Pro Leu Thr 
1 5 
<210>10 
<211>6 
<212>PRT 

<213> Artificial Sequence 
<400>10 

Gin Asn He Pro Pro Leu 

1 5 

<210>11 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>11 

Asn He Pro Pro Leu 
1 5 
<210>12 
<211>4 
<212>PRT 



WO 01/34828 

<213>Artificial Sequence 

<400>12 

lie Pro Pro Leu 

1 

<210>13 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>13 

Gin Asn He Pro Pro 
1 5 
<210>14 
<211>4 
<212>PRT 

<213>Artificial Sequence 

<400>14 

Asn He Pro Pro 

1 

<210>15 

<211>3 

<212>PRT 

<213>Artificial Sequence 

<400>15 

lie Pro Pro 

1 

<210>16 

<211>8 

<212>PRT 

<213>Artificial Sequence 
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<400>16 

Val Val Val Pro Pro Phe Leu Gin 

1 5 

<210>17 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>17 

Val Val Pro Pro Phe Leu Gin 

1 5 

<210>18 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<400>18 

Val Pro Pro Phe Leu Gin 

1 5 

<210>19 

<211>7 

<212>PRT 

<213> Artificial Sequence 
<400>19 

Val Val Val Pro Pro Phe Leu 

1 5 

<210>20 

<211>6 

<212>PRT 

<213> Artificial Sequence 
<400>20 



WO 01/34828 

Val Val Pro Pro Phe Leu 

1 5 

<210>21 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>21 

Val Pro Pro Phe Leu 

1 5 

<210>22 

<211>6 

<212>PRT 

<213>Artificial Sequence 
<400>22 

Val Val Val Pro Pro Phe 

1 5 

<210>23 

<211>5 

<212>PRT 

<213> Artificial Sequence 
<400>23 

Val Val Pro Pro Phe 
1 5 
<210>24 
<211>4 
<212>PRT 

<213> Artificial Sequence 
<400>24 
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Val Pro Pro Phe 
1 

<210>25 

<211>5 

<212>PRT 

<213>Artificial Sequence 
<400>25 

Val Val Val Pro Pro 
1 5 
<210>26 
<211>4 
<212>PRT 

<213> Artificial Sequence 

<400>26 

Val Val Pro Pro 

1 

<210>27 

<211>3 

<212>PRT 

<213> Artificial Sequence 

<400>27 

Val Pro Pro 

1 

<210>28 
<211>28 
<212>PRT 

<213> Artificial Sequence 
<400>28 
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Leu Pro Gin Asn lie Pro Pro Leu Thr Gin Thr Pro Val Val Val Pro 
1 5 io 15 

Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 
20 25 

<210>29 

<211>8 

<212>PRT 

<213> Artificial Sequence 
<400>29 

Val Pro Pro Phe Leu Gin Pro Glu 
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